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AbsTrACT
Objective Education and training of surgeons has 
traditionally focused on the development of individual 
knowledge, technical skills and decision making. 
Knowledge about endoscopic instruments is one of 
the core elements of urological training. We assessed 
the precourse knowledge of newly appointed urology 
trainees and the impact of boot camp in improving their 
knowledge.
Methods Newly appointed specialty trainees in urology 
took part in a pilot 5-day urology simulation boot camp 
(USBC). The aim of the USBC was to improve their 
confidence, procedural performance and non-technical 
skills, with one of the modules looking at the trainees’ 
knowledge about common endoscopic instruments 
in urology. Delegates were first asked to identify and 
assemble the instruments, followed by one-to-one 
teaching about the instruments. An Objective Structured 
Assessment Tool was used to assess their knowledge 
in the identification and assembly of the cystoscope, 
resectoscope and optical urethrotome, before and at the 
end of the course.
results Data of two successive boot camps were 
collected to assess knowledge of instruments of newly 
appointed urology trainees. Majority of the trainees had 
good precourse knowledge of the cystoscopy kit, with 
84% able to correctly identify the parts. Seventy-six per 
cent of candidates were able to identify the resectoscope 
equipment, but only approximately a third of trainees 
were able to correctly identify the urethrotome kit. The 
assembly of cystoscope, resectoscope and urethrotome 
was performed correctly in 74%, 42% and 32% 
at baseline and 94%, 90% and 77% postcourse, 
respectively. Overall performance improved significantly 
in the postcourse assessment (<0.001).
Conclusion This urology boot camp has addressed 
gaps in trainees’ core equipment knowledge and guided 
them to improve their knowledge with respect to 
identification and assembly of cystoscope, resectoscope 
and urethrotome.

InTrOduCTIOn
Traditionally, medical education has relied on an 
apprenticeship model, a model in which a learner 
observes an expert performing a particular skill on 
a patient that they then perform themselves.1–3 In 
recent years, such model has been under a lot of 
criticism due to reduced training time, increased 
number of trainees and changing patterns in the 
delivery of healthcare (shorter hospital stays for 

patients, more focus on preventative care).4 In the 
last decade, medical simulation has emerged as a 
solution to overcome the hurdles of the traditional 
apprenticeship model of learning. There has been 
a significant growth of medical simulation along 
with increasing evidence that simulation training 
improves healthcare education, practice and patient 
safety.5 6 Furthermore, it allows learners to achieve 
competence without putting patients at risk. Over 
the past two centuries, the surgical profession has 
undergone a profound evolution in terms of effi-
ciency and outcomes.7 8 Education and training of 
surgeons has traditionally focused on the develop-
ment of individual knowledge, technical skills and 
decision making.

Technological advances in urology ranging from 
endoscopic instruments to laparoscopic instruments 
have brought new challenges for surgical trainees 
and educators. Healey et al9 surveyed urology 
resident applicants’ knowledge of endoscopic 
instruments and reported suboptimal knowledge 
of the clinical application of these instruments. 
Another study assessed the knowledge of ener-
gy-based surgical instruments in urology trainees 
and reported limited understanding among the 
surveyed population.10 There is a paucity of data 
regarding the level of knowledge in urological resi-
dents regarding endourological instruments. To 
address these issues Davis and Mulligan11 intro-
duced a course for urology residents.

The introduction of a urology simulation boot 
camp (USBC) may provide benefits during career 
transitions by increasing trainees’ knowledge, skills 
and confidence.12 13 The 5-day course was set up 
with the intention of improving their confidence, 
procedural performance and non-technical skills. 
The course consisted of eight modules of 4-hour 
duration (table 1), with a total of approximately 
30 hours of procedural training from experts on 
common urological technical skills. Each module 
consisted of a short presentation/video, followed 
by hands-on training. Participant’s precourse and 
postcourse knowledge were assessed via 40 multi-
ple-choice questions. For technical skills assessment, 
all delegates filled in a questionnaire about their 
experience and confidence in each procedure (using 
a modified Likert scale (1–5) prior to the course). 
Furthermore, each candidate was assessed by the 
teaching faculty on their technical skills throughout 
the course and at the end using a practical assess-
ment. Baseline scores on equipment knowledge and 
assembly were not disclosed to assessors. Similarly, 
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Table 1 Eight modules of urology simulation boot camp

Module Title

1 Essential urological emergencies and basic genital procedures.

2 Bowel anastomosis, urostomy formation, ureteric and bladder repair.

3 Basic laparoscopic skills exercises and E-BLUS assessment on the 
LapMentor.

4 Endoscopic procedures (rigid and flexible URS, TURP, TURBT and green 
light laser prostatectomy) using bench-top and virtual reality models 
(UroMentor, TURP/BT Mentor; Simbionix and Green Light Laser simulator, 
AMS).

5 Simulated scenarios related to emergency urology and non-technical skills 
using SimMan 3G.

6 Hands-on stations on intravesical botulinum toxin, urethral bulking 
agents, mid-urethral tapes and practical urodynamics.

7 Endoscopic equipment knowledge, principles of laser and harmonic, 
cystoscopy and stent insertion, cystoscopy and clot evacuation.

8 Endoscopic procedures (rigid and flexible URS, TURP, TURBT and green 
light laser prostatectomy) using bench-top and virtual reality models 
(UroMentor, TURP/BT Mentor; Simbionix and Green Light Laser simulator, 
AMS).

TURP, transurethral resection of the prostate; E-BLUS, European training in basic 
laparoscopic urological skills; URS, Ureterorenoscopy; TURBT, Transurethral Resection of 
Bladder Tumour  

Table 2 Candidates’ ability to identify and assemble the equipment 
(online supplementary appendices 2–4)

Instrument
Trainee 
competency

Correct 
precourse 
(%), n=50

Correct 
postcourse 
(%), n=49 significance

Cystoscope Identify 84 100 0.008

Assemble 74 94 0.004

Resectoscope Identify 76 100 0.002

Assemble 42 90 <0.001

Urethrotome Identify 34 96 <0.001

Assemble 32 77 <0.001

non-technical skills were assessed using a generic formative 
assessment form (online supplementary appendix 1).

Knowledge regarding endoscopic instruments is one of the 
core elements of urological training. To date, no study has 
examined the effect of a focused instructional session on famil-
iarisation with endourological equipment and improvement in 
knowledge of a urological trainee. We assessed the precourse 
knowledge of newly appointed urology trainees with regard 
to endoscopic instruments and the impact of boot camp in 
improving their knowledge.

MeThOds
The USBC was an innovative, practical, hands-on, interactive, 
simulation-rich, 5-day course for newly appointed specialty 
trainees entering the urology scheme.12 The USBC followed 
the ST3 urology curriculum from Higher Specialty Training 
syllabus. It was aimed to improve the confidence of newly 
appointed urology specialty trainees in their basic technical 
and non-technical skills in a structured workshop environment.

One of the USBC modules assessed the participant’s level 
of knowledge of the urological endoscopic instrument. At the 
start, each participant was asked by one faculty member to 
identify instruments, and their knowledge level was recorded. 
This was followed by one-to-one full explanation about the 
instrument by the faculty member. Instruments taught are 
listed in online supplementary appendices 2–4. An assess-
ment of the level of knowledge was performed after 48 hours 
of focused training. A modified Objective Structured Assess-
ment Tool was used to assess their ability to identify and 
assemble the cystoscope (online supplementary appendix 2), 
resectoscope (online supplementary appendix 3) and optical 
urethrotome (online supplementary appendix 4) before and 
at the end of the course.11 For example cystoscope evaluation 
forms assessed the candidate’s ability to identify key compo-
nents such as telescope, obturator, biopsy forceps and working 
channel, and their ability to assemble the scopes for clinical 
use. Resectoscope assembly for resection, incision and coag-
ulation was assessed during the transurethral resection of the 
prostate (TURP) equipment (resectoscope) assessment. During 

the course, the cystoscope, resectoscope and urethrotome were 
explained to all participants in detail. A well-known 3-point 
Likert scale was used and the candidates were scored 1, 2 or 3, 
respectively, for ‘correct’, ‘needed prompting’ and ‘incorrect’ 
in equipment identification and assembly.14 15 Feedback was an 
essential part of the USBC and was collected throughout the 
course. Following each module, feedback on the structure and 
knowledge gained together with a global outcome score was 
collected.

The median scores for each candidate were calculated for 
equipment identification and assembly. Data were statisti-
cally analysed using IBM SPSS Statistics V.22. The ‘Wilcoxon 
signed-rank test’ was used to assess differences in precourse 
and postcourse matched scores as judged by experts.

resulTs
There were 34 candidates in 2016 (second USBC) and 16 in 
2015 (first USBC). One trainee from the 2016 cohort was 
missing from the final postcourse assessment. All candidates 
were assessed for precourse knowledge of identification and 
assembly by a consultant at the start of the course.

Majority of the trainees had good precourse knowledge of 
the cystoscopy kit, with 84% (28/34) able to correctly iden-
tify the parts. Seventy-six per cent (25/34) of the candidates 
were able to identify the resectoscope equipment, but only 
approximately a third (34%, 11/34) of the trainees were able 
to correctly identify the urethrotome kit. The assembly of 
cystoscope was performed correctly in 74% (25/34) of trainees 
during the precourse assessment. The assembly of resectoscope 
and urethrotome was worse in comparison, with only 42% 
(14/34) and 32% (10/34) able to correctly perform the task.

The postcourse assessment occurred on day 5 of the USBC. 
There was a significant improvement in scores, with 100% of 
trainees able to identify the cystoscope (p=0.008) and resecto-
scope (p=0.002) sets, compared with 96% on the urethrotome 
(p<0.001). The greatest improvement in the assembly was 
seen on the resectoscope, with approximately 90% correct 
(p<0.001). Additionally, there was a significant improvement 
of 20% (p<0.004) and 45% (p<0.001), respectively, on the 
cystoscope and urethrotome assembly assessments (table 2).

Overall, there was a significant improvement in overall 
performance (table 3) in the use of cystoscope (p<0.001), 
resectoscope (p<0.001) and urethrotome (p<0.001). There 
was no significant difference in the performance of knowledge 
and assembly at precourse assessment on cystoscope, resecto-
scope and urethrotome between candidates who attended the 
USBC in 2015 or 2016 (p>0.05). Only significant differences 
were found at postcourse assessment in the scores given by 
experts for overall performance on resectoscope (p=0.001) and 
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Table 3 Overall performance by candidates on a 5-point Likert scale 
(online supplementary appendix 1)

Instrument

Median overall score from assessors for 
performance (5-point likert scale)

significancePrecourse Postcourse

Cystoscope 4 5 <0.001

Resectoscope 3 5 <0.001

Urethrotome 3 5 <0.001

urethrotome (p=0.003), in which the 2015 cohort performed 
better.

Overall, the feedback score was over 4.5 out of 5, with the 
hands-on training on simulators getting the best score of 4.8 
out of 5. Instrument section feedback was exceptionally good, 
with 4.5 for didactic and 4.6 for practical. The vast majority 
of participants felt they would recommend the boot camp and 
particularly the instrument section to future course participants.

dIsCussIOn
There is growing evidence to support the role of simulation in 
developing surgical skills, and an intensive boot camp simula-
tion can be an effective way for the rapid acquisition of basic 
technical and non-technical skills specific to urological surgery 
for junior urology trainees. Several simulation boot camps in 
other specialties have shown significant improvements and 
retention of general cognitive and procedural skills.16–19 The 
non-technical skills such as teamworking, effective communi-
cation, self-confidence and patient care have also shown to 
improve with effective boot camp.20–22

Surgical training has changed and resulted in a limited time 
spent by trainees in the hospital, and training and educa-
tion issues like the continuity of care, surgical case loads and 
poor educator–trainee interactions. Innovative techniques 
such as 'teaching virtual reality simulation surgery over the 
internet  are being used to substitute conventional teaching 
methods. However, it is not clear whether these will be a 
complete substitute to teaching knowledge about instruments. 
In particular, an important characteristic of surgical training is 
that its educator–trainee interaction cannot be so easily substi-
tuted. The interaction between the educator and the trainee, 
both in the one-on-one setting (in the operating room) and in 
the team setting, is paramount in both operative and non-op-
erative training. This is the first simulation boot camp that 
addresses trainees’ ability to identify and assemble basic endo-
scopic urological instruments. Most trainees had a good under-
standing of the cystoscopy kit, suggesting some urological 
experience as a core trainee. On the other hand, a majority of 
the candidates were unable to identify and assemble the resec-
toscope and urethrotome sets, which is largely explained by the 
complex nature of the instruments and poor hands-on expe-
rience of core trainees for TURP and optical urethrotomy. As 
it is clearly shown in the table, the USBC improved all partici-
pants’ knowledge at the end of the course.

A review of the literature shows that structured educational 
sessions aimed at teaching urological endoscopic equipment are 
limited. A clear understanding of urological endoscopic equip-
ment is important to minimise hazards. The recent explosion 
in technology has therefore placed new demands on trainees 
and educators as how to best teach their residents about the 
use of such equipment. Teaching basic knowledge of urological 
endoscopic equipment and anatomy in the operating theatre 

is not ideal.23 Furthermore, training residents in the oper-
ating room has been shown to increase procedure times and 
resource consumption costs.24 25

Limitations of this article include the skills learning ability of 
the trainee, and the teaching and assessing ability of the trainer.19 
To address such variabilities, the USBC trainers are undergoing 
structured Non-technical skills for Surgeons (NOTSS) training.

COnClusIOn
This urology boot camp has addressed gaps in trainees’ core 
equipment knowledge and guided them in improving their 
knowledge with respect to identification and assembly of cysto-
scope, resectoscope and urethrotome.
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